[Substrate specificity of acetyl-CoA-carboxylase from the rat liver].
The interaction between acetyl-CoA fragments and rat liver acetyl-CoA carboxylase was studied. It was found that the 3'-phosphate group did not interfere with the enzyme interaction since the substrate properties of acetyl-dephospho-CoA and acetyl-CoA are nearly identical. The non-nucleotide substrate analogs S-acetyl-pantethin and its 4'-phosphate) also displayed substrate properties (V = 1.5% and 15% of the V for acetyl-CoA carboxylation respectively). The nucleotide fragment of the acetyl-CoA molecule produced an appreciable effect on the thermodynamics of this substrate interaction with the enzyme. Its physiological role consists in all probability, in the activation and propes orientation of the acetyl group in the enzyme active center. The far more pronounced substrate properties of S-acetyl pantethin 4'-phosphate and the inhibitory properties of pantethin 4'-phosphate (compared to non-phosphorylated analogs) suggest the essential role of the beta-phosphate residue of ADP in the acetyl-CoA binding to the enzyme. The data obtained suggest also that the hydrophobic region responsible for the acyl radical binding, has a site which specifically recognizes the beta-mercaptoethyl residue of the CoA pantethin fragment. The pivotal role in the acetyl-CoA carboxylase interaction with the substrate is ascribed to the productive binding of the acetyl radical; the contribution of individual fragment of the CoA molecule is variable.